The present study found adult rates of chronic fatigue syndrome (CFS) in Nigeria that were somewhat higher than rates from community-based CFS epidemiologic studies in the USA. The rates of chronic fatigue for both adults and children were also higher than in existing community-based studies. It is possible that the presence of several fatiguing illnesses such as malaria and typhoid, the lack of adequate healthcare resources and poverty in Nigeria, place individuals at greater risk for fatigue and its syndromes. There is a need for more epidemiologic studies on the prevalence and sociodemographic characteristics of CFS in developing countries.
SEVERAL studies examining the prevalence and correlates of chronic fatiguing illnesses have been conducted in six continents of the world, namely, North America, South America, Asia, Australia/ Oceania, Europe and Africa (Bazelmans et al., 1999; Jason et al., 1999; Lee et al., 2000; Lloyd, Hickie, Boughton, Spencer, & Wakefield, 1990) . In Africa, one study on cross-cultural study of unexplained chronic fatigue included a city of Nigeria (Skapinakis, Lewis, & Mavreas, 2003) . Another study by Rotimi et al. (1999) examined chronic energy deficiency among Nigerians in which body mass index (BMI) was used to determine the presence and level of energy deficiency. No other known African study has examined chronic fatigue or chronic fatigue syndrome using standard procedure with a medical or community sample. The study of fatigue prevalence in Africa will provide data on the prevalence of fatigue in a continent that suffers from poverty and is geographically and demographically different from the five continents that have conducted prevalence studies of fatigue. In general, the high poverty rate, illiteracy, exposure to diseases, lowgrade occupations and poor healthcare still plagues many African countries (IDMC, 2006; UNAIDS/ WHO, 2005; World Bank Group, 2006) .
As stated above, there have been many efforts to estimate the prevalence of chronic fatigue syndrome (CFS) in several continents of the world (Jason, Torres-Harding, & Njoku, 2005 . Most studies have involved case ascertainment using physician referrals (Bazelmans et al., 1999; Ho-Yen & McNamara, 1991; Lloyd et al., 1990) or recruited participants from healthcare settings (Buchwald et al., 1995; Lee et al., 2000; Pawlikowska et al., 1994; Wessely, Chalder, Hirsch, Wallace, & Wright, 1997) . Unfortunately, findings from these studies are not representative of the general population. Physician referrals may result in underestimates if physicians do not refer CFS cases because they are skeptical of the existence of CFS (Jason et al., 1993) . In addition, individuals of minority and low-income groups might not be included in samples if they have inadequate access to medical services (Richman, Flaherty, & Rospenda, 1994) . Community-based studies, which recruit samples that are not biased by access to healthcare or ability to seek help, can provide more reliable and representative CFS prevalence estimates.
Two studies have employed community-based samples to identify possible CFS cases, and subsequently used medical examinations to confirm cases (Jason et al., 1999; Reyes et al., 2003) . Jason et al.'s (1999) community-based study in Chicago, Illinois involved a random sample of 18,675 individuals, and found a 0.42 percent CFS prevalence rate. They also found that individuals from African-American and Latino backgrounds had higher rates of CFS than those who were Caucasian. Jason et al. also found that women and individuals within a 40 to 49 age range had the highest rates of CFS. A second community-based study of CFS, conducted in Wichita, Kansas, among 33,997 households found a CFS rate of 0.24 percent (Reyes et al., 2003) . They found that women were more likely to have CFS than men and individuals aged 40 to 59 had higher rates of CFS. Both studies identified sociodemographic variables (i.e. age and gender) that were related to CFS.
Other community-based CFS prevalence studies have only employed self-report measures. In the absence of medical evaluations to rule out other causes of fatigue, these studies can only provide estimates of a CFS-like illness. Rates of CFS-like illness are generally higher than rates of CFS. This is due to the fact that some individuals who would meet criteria for a CFS-like illness would not meet criteria for CFS, because a medical examination would result in excluding a CFS diagnosis for those found to have other explanatory illnesses causing their fatigue. A 1.5 percent CFS-like prevalence rate was found in epidemiologic studies in Japan (Kawakami, Iwata, Fujihara, & Kitamura, 1998) and Australia (Hickie, Davenport, Issakidis, & Andrews, 2002) . In addition, in Hickie et al.'s study, women were found to be at higher risk for this illness than men. Another community-based study in Iceland found a CFS-like prevalence rate of 1.4 percent (Lindal, Stefansson, & Bergmann, 2002) . A national study with a sample of 7317 individuals in the USA found a 1.2 percent CFS-like prevalence rate (Bierl et al., 2004) . Bierl et al. (2004) found that CFS-like illness was more prevalent in rural areas, among persons of lower income level (< $40,000 per year) and those with less education. Another US communitybased study conducted by Steele et al. (1998) found a CFS-like prevalence rate of 0.2 percent and higher rates were found for women, Native Americans and individuals with household income below $40,000. These investigations of CFS-like rates, with the exception of Steele et al.'s (1998) study, were higher than the CFS estimates found in the Jason et al. (1999) and Reyes et al. (2003) studies. Steele et al.'s study had more restrictive criteria for a CFS-like condition, and this probably explains why its rates were closer to those of Jason et al. and Reyes et al. One large-scale study in primary care settings attempted to estimate unexplained fatigue syndrome (defined as fatigue of one month's duration for which no explanation was found) among 14 countries (Skapinakis et al., 2003) . The average rate of self-reported unexplained fatigue syndrome was 7.99 percent, and the average percentage of individuals presenting weakness or lethargy to their primary care physician was 6.27 percent. Individuals from developed countries in contrast to less developed countries were more likely to have unexplained fatigue syndrome. However, those from less developed countries were more likely to report symptoms of fatigue to their physician. As an example, for Ibadan, Nigeria, their rate of unexplained fatigue syndrome was the lowest among the 14 countries (2.26%), but 16.09 percent of the Nigerian sample reported fatigue symptoms to their primary care physician. The discrepancy is due to the fact that the unexplained fatigue syndrome category excluded all those whose fatigue can be explained by other illnesses. The high prevalence of fatiguing illnesses such as malaria and typhoid in Nigeria probably contributed to reports of fatigue symptoms being brought to their primary care physician. The above review suggests that rates of unexplained fatigue might be lower in less developed countries such as Nigeria than in developed countries. However, to date, no community-based studies of fatigue and CFS have occurred in African countries.
Among the CFS epidemiologic studies that have been conducted, several sociodemographic variables have been found to be associated with the prevalence of CFS. For example, prevalence studies indicate that women are more likely than men to experience CFS (Jason et al., 1999; Reyes et al., 2003) . Jason et al. (2000) found that women with CFS had poorer physical functioning, more bodily pain and poorer emotional role functioning, greater severe muscle pain and impairment of work activities. Findings such as these suggest that certain predisposing variables such as biological factors (e.g. reproductive correlates) that occur among women might contribute to greater fatigue severity and functional impairment among women (Harlow, Signorello, Hall, Dailey, & Komaroff, 1998) . In addition, social factors might contribute to the vulnerability of women to CFS, as women tend to have more childcare responsibilities, and they receive less pay for their work.
Age is another sociodemographic factor implicated in CFS epidemiologic research. Individuals within the 40 to 59 age range have been found to be more at risk for experiencing CFS (Jason et al., 1999; Jason, Witter, & Torress-Harding, 2003; Reyes et al., 2003) . Jason et al. (2003) found that older CFS participants had greater CFS symptom frequency and were more disabled. Individuals who are older may be exposed to more stressors including having more physical illnesses and less economic supports (Friedberg, Dechene, McKenzie, & Fontanetta, 2000) .
Studies have also highlighted that educational level impacts the experience of fatigue (Bierl et al., 2004; Jason et al., 2000) . Less education might exert its influence by limiting opportunities available for individuals to obtain better jobs. In less developed countries, where high poverty rates reduce educational opportunities, a higher percentage of the population has less education and consequently less access to higher paying jobs and adequate healthcare. Those with less education and fewer resources may be more vulnerable to fatiguing illnesses.
As poverty or lower SES has been noted as a risk factor for chronic fatigue in some studies, it becomes important to explore the impact of this chronic health condition in Africa. Numerous African studies have found a relationship between poverty and health. For example, a South African study found that poverty was a significant risk factor for HIV/AIDS (Kalichman, Simbayi, Jooste, Cherry, & Cain, 2005) . Another study examining fever and its treatment in sub-Saharan Africa found that poverty was significantly related to both prevalence and its treatment. While the poverty-fever prevalence relationship was weak, the treatment of fever was strongly related to poverty (Filmer, 2005) . Filmer reported that wealthier households were more likely to obtain healthcare services. Malaria impact has also been documented to be higher among poorer Africans than those that are wealthy (Raso et al., 2005) .
The goal of the present study was to conduct a CFS prevalence study in an African country, Nigeria, using epidemiologic methods that are similar to the two community-based studies carried out in the USA (Jason et al., 1999; Reyes et al., 2003) . The use of a community-based approach is important for obtaining a representative sample, especially in Nigeria where healthcare access is dependent on income and many live in poverty. This study of CFS in an African country where 70.8 percent of the population live on less than $1 a day (World Bank Group, 2006) and less educational opportunities would provide investigators a unique perspective for understanding CFS. It was hypothesized that rates of CFS would be higher in Nigeria than in the USA.
Setting
Africa is the second largest continent in the world with an estimated population of 841,627,750, and it is made up of 54 nations speaking approximately 1000 languages (Columbia University Press, 2003) . West Africa, a region of Africa bordered by the Atlantic Ocean and the Sahara Desert has a population of over 243, 709, 282 . Nigeria is the most populated of the West African countries with an estimated 129,934,911 people accounting for onefourth of the West African population (Columbia University Press, 2003) . Nigeria is comprised of over 371 ethnic groups, of which Hausa (29%), Yoruba (21%) and Igbo (18%) are considered the major ones (Otitie, 2005 The Enugu municipality consists of 50 communities. For the purpose of this study, these communities were assigned numbers. Then five communities were randomly selected by picking every 10th number. The five selected communities were Abakpa, Emene, Trans-Ekulu, Ogbete and Uwani/Ogui.
As poverty has been linked to poorer health and studies of CFS and CFS-like illness have found that lower income is a risk factor for these fatiguing illnesses, it is likely that higher rates will be found among this Nigerian sample. In addition, studies have noted that mental health is a neglected area in African countries (WHO, 2001 (WHO, , 2005 . For example, Klecha, Barke and Gureje (2004) reported that there were few resources in Nigeria that are provided for mental health. Given the high poverty rate and neglect of mental health in Nigeria, this emerging illness, CFS, might also be ignored. In a country where access to healthcare is dependent upon income, individuals may not attend to their mental health because of financial constraints.
Method

Procedure
Eight research assistants from Enugu were recruited. All assistants were proficient in English and the Igbo language. Training of research assistants occurred in several phases. First, the assistants completed the 'Human Participant Training' offered by the US National Institute of Health. During the second phase, all research assistants were familiarized with the questionnaire and procedures. This ensured that the assistants understood the technical terms and medical concepts in the survey so they were able to explain the terms and concepts to the participants. Regular meetings were held with the assistants during data collection where progress and issues were discussed and resolved.
All adults above 18 years of age within the sampled area were eligible to participate in the survey, while those that were under 18 years of age were excluded from the study. Each research assistant began sampling on one street, which was randomly selected, and then proceeded to each house on the street where a resident answered the door. Once the entire block of houses was sampled, the research assistant began the same process at a second street. The survey was translated into Igbo and English, the two major languages spoken by Enugu residents. Respondents were told that their answers to the questions would be kept confidential. Most efforts to contact the respondents occurred in the evenings when more respondents were available in their homes. In 98 percent of households, the research assistant provided directions for completing the questionnaire and then left the questionnaire with the respondent and returned at a scheduled time to pick up the questionnaire. Only 2 percent of respondents requested to fill out the survey while the interviewer was in the home.
Participants
This study attempted to survey 3 percent (n = 1500 individuals) of about 55,000 people living within the five areas selected. The response rate was calculated by dividing the number of all completed surveys by the number of eligible adults contacted. In total, 72 percent (n = 1087) of the individuals completed the survey. The sample was 56.8 percent female and 43.2 percent male. The mean age was 32.24 years old. The sample was comprised of 985 Igbos (93.3%), 18 Yorubas (1.7%), 11 Hausas (0.9%) and 43 (4.1%) from other groups. See Table 1 for more detailed sociodemographic information.
Measures
The questionnaire used during phase one of data collection comprised the CFS Screening Questionnaire, the General Health Questionnaire, the Fatigue Scale and the Pediatric Screening Questionnaire. During phase two, the Structured Clinical Interview for DSM-IV (SCID) was used, and a medical examination was administered to adult participants with CFS-like symptoms and non CFS-like controls.
CFS Screening Questionnaire Demographic data (e.g. age, ethnicity, marital status, gender, occupation and educational level) were collected using the CFS Screening Questionnaire (Hawk, Jason, & Torres-Harding, in press ). The items of the instrument were designed to assess the diagnostic criteria for CFS as specified by Fukuda et al. (1994) . The scale consists of eight Fukuda et al. criteria symptoms, namely, impaired memory or concentration, sore throat, tender lymph nodes, muscle pain, multijoint pain, new headaches, unrefreshing sleep and post-exertion malaise. Additional symptoms including nausea, fever and chills, muscle weakness and sensitivity to alcohol were also assessed.
The General Health Questionnaire (GHQ)
The GHQ was designed for use in general population surveys, in primary medical care settings and among general medical outpatients to detect diagnosable psychiatric disorders (Goldberg & Williams, 1988) . Shortened versions have been used to measure psychological and somatic distress, and to screen for psychiatric cases in community-based and clinic studies of chronic fatigue and CFS (Buchwald, Pearlman, Kith, Katon, & Schmaling, 1997;  Pawlikowska et al., 1994) . Validation studies conducted on various versions of the GHQ have shown moderate to high levels of internal consistency and moderate correlations with psychiatric diagnoses (Daradkeh, Ghubash, & El-Rufaie, 2001; Politi, Piccinelli, & Wilkinson, 1994) . In the present study, the 12-item version of the GHQ was used. Each GHQ item contains a four-option continuum, with codes ranging from 0-3, and higher scores signifying greater likelihood of psychiatric disorder. This scale was scored by summing the codes for each item, and higher scores signifying greater emotional distress.
The Fatigue Scale The Fatigue Scale produces a total fatigue score as well as two subscales of physical and mental fatigue (Chalder et al., 1993) . The scale is an 11-item questionnaire answered on a four-point scale. The total score range from 0-33 with higher scores indicating greater fatigue. The scale has been validated on primary care patients and was used in a study of fatigue in Great Britain by Pawlikowska et al. (1994) . The total Fatigue Scale score was used in this study as a measure of fatigue severity (Chalder et al., 1993) .
Pediatric Screening Questionnaire
The Pediatric Screening Questionnaire consists of a list of symptoms proposed by Bell (1995) , which included all the Centers for Disease Control (CDC) symptoms of CFS for adults (Fukuda et al., 1994) as well as four additional symptoms that are common in children with CFS. The questionnaire assesses the presence of these symptoms within the 'past' six months.
Structured Clinical Interview for DSM-IV (SCID)
The Structured Clinical Interview for DSM-IV (SCID) was used to assess current and lifetime psychiatric diagnoses , as defined on Axis I of the Diagnostic and statistical manual of mental disorders, fourth edition (American Psychiatric Association, 1994). The SCID is a valid and reliable semi-structured interview guide that approximates a traditional psychiatric interview . It has been used to reliably assess psychiatric disorders among individuals with CFS (Taylor & Jason, 1998) .
Phase one
In this first phase, adults completed the CFS Screening Questionnaire, the General Health Questionnaire and the Fatigue Scale. Based on data from these questionnaires, adult participants were classified into several groups. Nine hundred participants who reported not having severe fatigue, extreme tiredness or exhaustion of at least one month's duration were classified as being in the no fatigue group (NF). Sixty-seven individuals who indicated experiencing prolonged fatigue, extreme tiredness or exhaustion of one to five months' duration were categorized as prolonged fatigue group (PF). A hundred and three individuals who reported severe fatigue, extreme tiredness or exhaustion of at least six months' duration were defined as having chronic fatigue (CF). Seventeen participants who reported chronic fatigue that is not accounted for by any exclusionary condition and at least four CFS symptoms were classified as having CFS-like illness (CFS-like). For the children and adolescents, parents were asked to indicate whether or not their child/children had experienced any of the symptoms mentioned above within the past six months.
Phase two
Seven of the 17 (41%) individuals who screened positive for CFS-like illness and five of five (100%) individuals randomly selected from 1057 screened negative participants at phase one agreed to complete phase two. These participants in the CFS-like group and a non CFS-like control group completed a psychiatric and medical evaluation. After filling out a Human Subjects Consent Form, the SCID was administered by a trained master's level clinician. This was followed by a complete medical examination. The examining physician conducted a detailed medical evaluation at Annunciation Hospital Enugu, Nigeria to rule out exclusionary medical conditions causing the fatigue. A tender point examination was used to examine for fibromyalgia. Non-medically explained chronic fatigue was defined as a chronic fatigue for which no medical explanation could be found. None of the participants had fibromyalgia. The participants completed the laboratory examination, which included a chemistry screen (glucose, calcium, electrolytes, uric acid and liver and renal function tests), complete blood cell counts, thyroxine, thyrotropin, erythrocyte sedimentation rate, arthritic profile, hepatitis B surface antigen, human immunodeficiency virus screen, malaria parasites, typhoid screen and urinalysis. Three physicians reviewed the data on these 12 persons, and those who met the Fukuda et al. (1994) CFS definition were classified as having CFS. Three of the seven CFS-like group received a final diagnosis of CFS while none of the five screened negative met the CFS criteria.
Analyses
Using a method described by Friis and Sellers (1999) , the prevalence of prolonged fatigue, chronic fatigue and CFS-like illness was estimated using the following formula: p = a/n; where p = prevalence, a = number of existing cases and n = total number of respondents in the study. The point prevalence rate of CFS in Nigeria was calculated using a statistical method developed by Shrout and Newman (1989) for a two-phase survey design, where a greater proportion of screened positives than screened negatives are selected for further assessment: P = [x(c)/ a + y(d)/b]/n; where p = the prevalence of CFS; n = total number of respondent at phase one; x = number of those who were screened positive; y = number of those screened negative; a = number of those screened positive evaluated in phase two; b = number of those screened negative evaluated in phase two; c = number of those screened positive, evaluated in phase two and diagnosed with CFS; d = number of those screened negative, evaluated in phase two and diagnosed with CFS. The relationship between sociodemographic factors (e.g. gender, ethnicity, age) and the prevalence rates of prolonged and chronic fatigue were examined with chi-square tests and analysis of variance. In cases where the variables had only two categories, which results in a 2 x 2 table, the Yates Correction for Continuity value was used to correct for possible overestimation of the chi-square value. The effect size for chi-square tests was calculated using a procedure from Green and Salkind (2003) :
(Total sample size across all categories) (Number of categories -1)
The effect size for the analysis of variance was based on the partial eta squared generated from the SPSS. In order to interpret the strength of the effect sizes, Cohen's (1988) guidelines were used; 0.01 = small effect, 0.06 = moderate effect and 0.14 = large effect.
Results
Adult prevalence estimates
In estimating the rates of prolonged fatigue, defined as fatigue of one to five months' duration, there were 67 cases in the sample of 1087 individuals resulting in a prevalence rate of 6160 per 100,000 (6.16%). In regard to chronic fatigue (fatigue of at least six months' duration), there were 103 cases in the sample translating to a rate of 9480 per 100,000 (9.48%). A total of 14 cases of CFS-like illness or 1287 cases per 100,000 (1.3%) was found. Three cases of CFS were found in the sample and the two-phase approach to estimating prevalence yielded a CFS prevalence of 678 cases per 100,000 (0.68%).
Sociodemographic characteristics
Ethnic (Igbos versus Others (Hausa, Yoruba and other)) differences in the four categories of fatigue (non-fatigued, prolonged fatigue, chronic fatigue and CFS-like) were examined among the entire sample. Due to the small sample size, statistical analyses were not conducted for CFS in the following analyses. There were no significant ethnic differences among the four fatigue groups (χ 2 (3, N = 1053) = 2.08, p = 0.56). Ethnic differences in fatigue severity were explored. Fatigue severity was measured by the Fatigue Scale (Chalder et al., 1993 ). An ANOVA was used with ethnic groups as the independent variable and fatigue severity as the dependent variable. For fatigue severity, a significant ethnic difference was found (F (1, 869) = 13.11, p = 0.00). Individuals from the Igbo tribe (M = 11.75, SD = 5.84) reported significantly greater fatigue severity than those from other tribes (M = 9.11, SD = 4.91); however, the effect size was small (partial eta squared = 0.01).
In terms of age, there were no statistically significant age differences among the four fatigue groups (non-fatigued, prolonged fatigue, chronic fatigue and CFS-like) (χ 2 (12, n = 978) = 12.79, p = 0.38). Examining relationships between age and fatigue severity with an ANOVA, age was significantly related to fatigue severity (F (4, 910) = 3.58, p = 0.01). Bonferroni mean comparisons were used to explore these main effects. Individuals aged 40 to 49 years (M = 12.61, SD = 6.19) were significantly more likely to experience greater fatigue than those aged 18 to 29 years (M = 10.94, SD = 5.35); however, the effect size was small (partial eta squared = 0.02).
A significant effect of occupation among the nonfatigued, prolonged fatigue, chronic fatigue and CFS-like groups was found (χ 2 (3, n = 511) = 8.15, p = 0.04). The effect size was small (0.02). Pairwise comparisons were conducted for the four fatigue groups to determine whether they were significantly different groups. The Holm's sequential Bonferroni method was used to control for Type I error at the .05 level across all three comparisons. The only pairwise difference was between the chronic fatigue group and the non-fatigue group. More skilled jobs were in the non-fatigued group, and a greater percentage of individuals working in unskilled jobs reported chronic fatigue (17.1%) than those working in skilled jobs (7.4%). Exploring the relationship between occupation and fatigue severity with an ANOVA, no statistically significant differences were found (F (2, 491) = 0.41, p = 0.52).
There were no significant differences in gender among the non-fatigued, prolonged fatigue, chronic fatigue and CFS-like groups (χ 2 (3, n = 1051) = 0.47, p = 0.69). An ANOVA with fatigue severity as the dependent variable and gender as the independent variable was used to test for gender differences in fatigue severity in the sample. No significant differences were found (F (1, 986) = 1.01, p = 0.31). No significant education differences were found among the non-fatigued, prolonged fatigue, chronic fatigue and CFS-like groups (χ 2 (9, n = 1008) = 9.24, p = 0.42). The relationship between education and fatigue severity in the sample was also examined with an ANOVA and no statistically significant differences were found (F (3, 953) = 0.31, p = 0.82).
Psychological distress
Sociodemographic differences in psychological distress were also explored. There were no significant effects for age (F (4, 713) = 0.99, p = 0.41), gender (F (1, 772) = 0.47, p = 0.49), education (F (3, 748) = 1.63, p = 0.18) and occupation (F (1, 398) = 0.11, p = 0.75) in reports of psychological distress. There was a significant ethnic group difference (F (1, 774) = 8.11, p = 0.01) with Igbos (M = 20.53, SD = 5.94) more likely to report psychological distress than the other groups (M =18.24, SD = 5.05). Ethnicity was therefore controlled for in subsequent analysis. In order to examine differences in reports of psychological distress, an ANCOVA was conducted with fatigue groups (prolonged fatigue versus chronic fatigue versus CFS-like versus non-fatigued) as the independent variable, psychological distress as the dependent variable and ethnicity as the covariate. Significant differences were found (F (3, 776) = 32.21, p = 0.00), with a moderate effect size (partial eta squared = 0.11). A Bonferroni mean comparison was used to explore this effect. The non-fatigued group had significantly less psychological distress (M = 19.54, SD = 5.29) than the prolonged (M = 21.92, SD = 6.05), chronic (M = 24.23, SD = 7.39) and CFS-like (M = 29.79, SD = 5.48) groups. Prolonged fatigue group was also significantly different from CFS-like group. The CFS group was not included in this analysis due to the small sample size, but the mean (M = 33.33, SD = 5.03) for the group indicated that the CFS group had the highest level of psychological distress.
A hierarchical regression analysis was conducted to explore the relationship among the following sociodemographic predictor variables: ethnicity, age, gender, occupation and education, psychological distress and the outcome variable fatigue severity. The model with all the sociodemographic factors included accounted for 34 percent of the variance. Ethnicity and psychological distress were the only significant predictors of fatigue severity in this analysis. Being from the Igbo ethnic group and having higher levels of psychological distress were associated with more severe fatigue (see Table 2 ).
Symptoms
To explore the types of symptoms reported by this sample, a frequency distribution of the symptoms was performed (see Table 3 ). The most frequently reported symptom was fatigue for all groups. Chisquare tests were used to compare the symptoms between the chronic fatigue and CFS-like groups. With the exception of fatigue, the CFS-like group had significantly higher rates than the chronic fatigue group across all the symptoms examined.
Pediatric prevalence rates
The prevalence of chronic fatigue was determined from parents' reports of their children or teenagers having constantly or repeatedly during the past six months a lack of energy or missing activities due to being too tired or sick. Thirty-seven cases out of a total of 249 reports completed by parents indicated chronic fatigue, yielding a chronic fatigue prevalence rate of 15,000 cases per 100,000 (15%). Of these 37 cases, three individuals had at least four additional criteria symptoms (out of eight Fukuda et al. symptoms and four additional symptoms mentioned in the methods section). Defining CFS-like illness as at least six months of lack of energy or missing activity because of tiredness or sickness, and the presence of four or more criteria symptoms, the prevalence of CFS-like illness is 2400 cases per 100,000 (2.4%).
Sociodemographics
There were no significant gender differences among those pediatric cases with chronic fatigue (χ 2 (1, n = 132) = 0.11, p = 0.74). Due to small sample size, gender differences were not assessed for the CFSlike group. There was a significant difference in percentage of those with chronic fatigue among the three age groups (i.e. zero to six years, seven to 12 years and 13-18 years) (χ 2 (2, n = 172) = 11.88, p = 0.00); however, the effect size was small (0.03). Follow-up pairwise comparisons were conducted to evaluate the differences among the age ranges. With Holm's sequential Bonferroni method applied, children aged zero to six years (20.2%) had higher reports of chronic fatigue than those aged seven to 12 years (4.0%) and 13-18 years (2.6%).
Discussion
The present study reports for the first time rates of CFS in a community-based sample in a developing country. Whereas a 0.68 percent CFS adult prevalence rate was noted in this study, two community-based CFS epidemiologic studies in the USA found prevalence rates of 0.42 percent (Jason et al., 1999) and 0.24 percent (Reyes et al., 2003) . The slightly higher CFS rates in Nigeria might be due to the fact that poverty and malnourishment, which occur more frequently in developing countries, increase a person's risk of having health problems (Singer & Clair, 2003; Whiteside & Friberg, 1998) . Other factors that might have contributed to slightly higher rates of CFS include lack of access to healthcare resources, lack of adequate nutrition and higher prevalence of a variety of other medical illnesses (Patel et al., 2005) . In terms of participants' attributions, dominant causes of Fukuda et al. (1994) symptoms Comparisons were between CF and CFS-like groups. CFS group was too small to be included a Indicate groups that are significantly different for each symptom ** = significant at 0.01 level; * = significant at 0.05 level fatigue were 'overwork, not having enough money to care for family, stress, sickness, malaria/typhoid, lack of money and lack of job, family problem, lack of healthcare, and health condition'. Adult rates of chronic fatigue were also higher in this study than in the two US community-based studies (Jason et al., 1999; Reyes et al., 2003) . In this Nigerian sample, the rate of chronic fatigue was 9.5 percent, whereas the rates in the US studies were 4.2 percent (Jason et al., 1999) and 4.9 percent (Reyes et al., 2003) . The higher rate of chronic fatigue found in this Nigerian sample may be due to the higher prevalence of fatiguing illnesses such as malaria and typhoid. This pattern is consistent with a multinational study conducted by Skapinakis et al. (2003) , which found that individuals from less developed countries such as Nigeria, in contrast to more developed countries, reported higher rates of fatigue to physicians. Poverty, lack of proper nutrition (Jason et al., 1999; Patel et al., 2005) , and other environmental conditions (e.g. lack of jobs, and inflation) might make inhabitants of developing countries more vulnerable to persistent fatiguing illnesses.
In the present study, the Igbos reported greater fatigue severity than other ethnic groups. It is possible that socio-political factors such as unequal distribution of basic amenities may play a significant role in the Igbos' experience of fatigue. Since 1967 when the Nigerian civil war began, the Igbos have had a strained relationship with the Yorubas and Hausas. The stress of needing to fight for their rights, and lack of access to basic amenities, may have contributed to more severe fatigue experienced by the Igbos. However, participants of the Igbo ethnic group attributed their chronic fatigue to factors such as 'stress, hard work, lack of healthcare, lack of funds and family problems'.
In the current Nigerian study, women did not significantly differ from men in any of the fatigue groups examined. While the three individuals identified with CFS were all women, and this does corroborate findings in developed countries (Jason et al., 1999; Reyes et al., 2003) , the small sample size limits any firm conclusions regarding gender. In addition, women and men did not differ on fatigue severity. This is in contrast to studies in other countries that have found that women experienced greater fatigue severity than men (Jason et al., 1999; Reyes et al., 2003; Taylor et al., 2003) .
Fatigue severity was highest among individuals in the 40 to 49 years age range and lowest in the 18 to 29 years age range. In the Nigerian context, younger individuals have less pressure to provide for family needs. By age 40 to 49, Nigerians are expected to contribute to the financial well-being of their immediate and extended family. With this additional obligation, the older individuals may be more vulnerable to fatigue. This finding is consistent with other studies that have found that older individuals are at more risk for fatigue (Jason et al., 1999; Reyes et al., 2003) .
Educational level did not impact rates of fatigue and its severity among this Nigerian sample. This is in contrast to other research that has found that less education is associated with higher levels of fatigue (Bierl et al., 2004; Jason et al., 2000; Patel et al., 2005) . It is possible that in a country such as Nigeria, where many individuals encounter unemployment, inadequate amenities and access to healthcare, education may not play a significant role in the experience of fatigue.
Regarding occupation, unskilled workers reported higher rates of chronic fatigue than skilled workers. Other researchers have also found that individuals working in unskilled jobs are at greater risk for having fatiguing illnesses (Jason et al., 1999; Lloyd et al., 1990) . These findings might be due to unskilled workers being required to work more hours, being compensated less, experiencing more economic difficulties and ultimately having fewer resources to buffer the effect of stress.
Psychological distress increased progressively among the four fatigue groups. Psychological distress was also a significant predictor of fatigue severity. Other studies have found an association between fatigue syndromes and psychological distress (Pawlikowska et al., 1994; Wessely, Chalder, Hirsch, Wallace, & Wright, 1996) . Some researchers have suggested that psychological distress may be a reaction to this chronic illness and, therefore, a secondary diagnosis. Others consider that the overlapping criteria for chronic fatigue and psychological disorders may contribute to the association between fatigue severity and psychological distress (Cope, Mann, Pelosi, & David, 1996; Skapinakis, Lewis, & Meltzer, 2000) .
Pediatric
The prevalence of CFS-like illness for the pediatric sample in Nigeria was slightly higher than the rates found in other pediatric studies. Whereas a 2.4 percent CFS-like prevalence rate was noted in this Nigerian sample, two community-based CFS-like pediatric studies in the USA found prevalence rates of 0.3 percent (Jones, Nisenbaum, Solomon, Reyes, & Reeves, 2004 ) and 2.05 percent . This pediatric Nigerian CFS-like rate is higher than the CFS-like rate found among the Nigerian adult sample (1.3%). It is to be noted that both the Nigerian pediatric and Jordan et al. (2000) CFS-like rates are based on a symptom checklist that included four symptoms in addition to the eight Fukuda et al. (1994) minor CFS symptoms.
Rate of chronic fatigue was higher among this Nigerian pediatric sample (12.4%) than in the two US community-based studies (1.3%, Jones et al., 2004; 4.4%, Jordan et al., 2000) . The pediatric chronic fatigue rate (12.4%) was higher than the rate found among the adult sample (9.5%). It is possible that the higher chronic fatigue rates in Nigerian children were due to malnourishment, which might lead to greater risks for health problems. Studies indicate that 30.7 percent of children in Nigeria are malnourished and more than 50 percent of all childhood deaths have malnutrition as the underlying cause (World Bank Group, 2005; US Agency for International Development (USAID), 2002).
Gender was not a significant factor among the pediatric sample. Some studies have found that girls report chronic fatigue more often than boys (Farmer, Fowler, Scourfield, & Thapar, 2004; Viner & Hotopf, 2004) , while others such as Jones et al. (2004) and Jordan et al. (2000) found that girls did not differ from boys in rates of chronic fatigue. It is possible that factors such as malnutrition and other illnesses experienced by both genders in Nigeria make them equally susceptible to chronic fatigue.
The present study found that children zero to six years of age were reported by parents as experiencing more chronic fatigue than those of seven to12 and 13 to18 age ranges. Other studies have found that older children and adolescents are at higher risk for chronic fatigue (Chalder, Goodman, Wessely, Hotopf, & Meltzer, 2003; Dobbins et al., 1997) . The differences in findings may be explained by the impact of malnourishment and childhood diseases such as malaria, diarrhea, acute respiratory infection and vaccine-preventable diseases in Nigeria and children aged zero to five years are more at risk for these illnesses, which are associated with severe fatigue (USAID, 2002) .
Overall, this study shows that fatigue and CFS are not solely illnesses that affect individuals in developed countries but rather are illnesses that occur in both developed and developing countries. As this is the first community-based CFS prevalence study in a developing country, the findings need to be replicated in other countries before any firm conclusions can be made about the rates of CFS in developing countries. Also, the small sample size limits the generalizations that can be made. For example, the CFS group was not included in all demographic analyses because of small sample size. In addition, the Igbos were overrepresented in this sample and therefore the ethnic differences found should be interpreted with caution. Future research with larger samples is needed to prospectively follow-up the participants over time to estimate the natural history of CFS, and determine the incidence of CFS. Community-based studies are needed to better understand the onset, prognosis, risk factors and symptom types among samples in both developed and developing countries (Jason et al., 2005 (Jason et al., -2006 .
